PathoTec strips and spot biochemical tests were evaluated for the ability to biotype Haemophilus influenzae and Haemophilus parainfluenzae. Indole, urease, and ornithine decarboxylase reactions were tested. The results of PathoTec strips compared favorably with those conventional methods; the percent agreements were as follows: indole, 100; urease, 99.5; and ornithine, 97.5. Spot tests were simple and rapid, and the results also compared favorably with those of conventional tests; the percent agreements were as follows: indole, 99; urease, 100; and ornithine, 96.
Detailed biochemical characterization, or biotyping, of Haemophilus species yields valuable epidemiological information. Biotyping is especially helpful in the study of patients with recurrent infections caused by Haemophilus spp. In addition, specific biotypes have been associated with site of isolation, antigenic properties, and antibiotic resistance (5, 6) . On the basis of indole, ornithine decarboxylase, and urease reactions (6) , Haemophilus influenzae can be divided into five biotypes, and H. parainfluenzae can be divided into three. Kilian (6) used conventional methods which require 24 to 48 h. More recently, the use of the Micro-ID and Minitek systems has been described (2, 9 (8) , and, in some instances, the requirement for X and V factors. The inoculum used for biotyping was an 18-to 24-h culture from chocolate agar.
Conventional biochemical tests used were those recommended by Kilian (6) . Indole production was detected by the National Collection of Type Cultures method of Cowan and Steel (1); the broth was dispensed in 0.5-ml amounts, the organism was incubated for 4 h at 37°C, and the reaction was read after Kovacs reagent had been added. Urease was detected by using a modification (7) of the method of Ferguson and Hook. The broth was dispensed in 0.5-ml amounts, and the reaction was read after 4 h at 37°C. If negative, the reaction was read again after 24 h of incubation. The method of Moeller, as described by Edwards and Ewing (4), modified by the addition of 10 ,ug each of hemin and nicotinamide adenine dinucleotide (6) per ml (final concentrations), was used for ornithine decarboxylase determinations. Reactions were read at 4, 24, and 48 h of incubation at 37°C. PathoTec strips were used to test for indole, urease, and ornithine decarboxylase according to the manufacturer's instructions. Spot tests were performed by placing a dense filter paper such as Whatman no. 3 in a petri dish and saturating it with the urea solution or the ornithine solution which had been prepared for conventional tests. Test organisms were placed in spots on the saturated filter papers, held at room temperature, and observed for up to 1 h for the localized color changes, which were the same as those observed in conventional tests (pink for urease, purple for ornithine decarboxylase). Spot indole tests were done by saturating filter paper with Kovacs reagent, applying the organisms, and immediately determining whether a localized red area formed (10 (2, 5, 6, 8) .
Although organisms of the genus Haemophilus are usually considered fastidious, their en- Biotyping with PathoTec strips costs $0.63 (list price). This is much less than the cost of a Micro-ID panel ($1.89) or a Minitek system (minimum of $1.16, depending on the number of organisms tested per plate). The strips also enable single tests to be selected and performed without an entire panel of tests being wasted. It is not possible to estimate accurately the cost of the spot test method because it is dependent on the cost of preparing the media. However, less technologist time is required to perform the spot tests than to perform the Micro-ID, Minitek panel, PathoTec strip, or conventional test. The spot tests do provide an accurate, rapid, and biochemically specific method for the biotyping of Haemophilus spp.
